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SPECIFICATION 

Protective helmet and method for manufac- 
ture thereof 

5 

FIELD OF THE INVENTION 
The present invention relates to protective 
helmets and more particularly to protective 
helmets formed of reinforced plastic materials 
1 0 and to methods for the manufacture thereof. 

BACKGROUND OF THE INVENTION 

It is known to manufacture protective hel- 
mets from reinforced plactic. Such helmets 

1 5 are currently manufactured and sold by the 
applicant and comprise a plurality of layers of 
reinforcing fabric and a binding plastic resin. 
It may be appreciated that since the reinforc- 
ing fabric is cut from flat sheets and must be 

20 formed into a generally spherical surface, sig- 
nificant wastage of reinforcing fabric is in- 
volved in conventional manufacturing tech- 
niques wherein the individual layers are super- 
imposed and cut so as to fit a generally 

25 spherical mold. 

Known plastic helmets of this type are usu- 
ally finished with a peripheral edge strip of 
rubber. Normally this edge strip is glued onto 
the otherwise finished helmet, a relatively 

30 expensive and time-consuming procedure. 

SUMMARY OF THE INVENTION 

The present invention seeks to provide a 
protective helmet which overcomes the disad- 
35 vantages of conventional protective helmets 
which are described hereinabove, and to pro- 
vide a method of manufacturing such a hel- 
met. 

There is thus provided in accordance with 

40 an embodiment of the present invention a 
protective helmet comprising a multiplicity of 
partially overlapping layers of reinforcing ma- 
terial arranged about a center and moulded 
into a helmet configuration. 

45 Further in accordance with an embodiment 
of the present invention, the multiplicity of 
partially overlapping layers defines a flower 
configuration of radially extending petals of 
reinforcing material. The reinforcing material 

50 typically comprises woven fibers impregnated 
whh a plastic resin, each layer being of gener- 
ally triangular configuration. The overlapping 
is such that at every location along the helmet 
there are provided at least three overlapping 

55 material petals. A plurality of petal layers may 
be incorporated in a single heimet. 

Additionally in accordance with an embodi- 
ment of the present invention there is pro- 
vided a method for producing a protective 

60 helmet comprising the steps of providing a 
multiplicity of generally triangular pieces of 
reinforcing material, arrangement of the trian- 
gular pieces in partially overlapping arrange- 
ment in a flower arrangement such that the 

65 exposed portion of the triangular piece defines 



a petal extending radially from a center, seal- 
ing the triangular pieces in the flower arrange- 
ment adjacent the center; forming the flower 
arrangement into a helmet configuration by 
70 the application of heat and pressure in a 
helmet-shaped mold and trimming the outer 
edges of the flower arrangement to define the 
helmet edge. 

Further in accordance with an embodiment 
75 of the present invention there are also pro- 
vided the steps of providing an edging ma- 
terial of unvulcanized rubber onto the helmet 
edge and subsequently vulcanizing the edging 
material onto the helmet edge in an appropri- 
80 ate moid. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention will be more fully 
understood and appreciated from the foilow- 
85 ing detailed description taken in conjunction 
with the drawings in which: 

Figure 1 is an illustration of a piece of 
reinforcing material used in the invention; 
Figure 2 is an illustration of a flower con- 
90 structed of a multiplicity of pieces of reinforc- * 
ing material of the type illustrated in Fig. 1 ; 

Figure 3 is an illustration of the flower 
formed into the shape of a protective helmet; 
and 

95 Figure 4 a sectional illustration of a com- 
pleted helmet having moulded in place edge 
rim. 

DETAILED DESCRIPTION OF THE INVEN- 
100 TION 

The helmet of the present invention and the 
method for its manufacture will now be de- 
scribed in detail with reference to the draw- 
ings. Fig. 1 shows a piece of reinforcing 
105 material used in the invention. According to a 
preferred embodiment of the invention the 
reinforcing material comprises KEVLAR (A 
Registered Trademark) manufactured by Du 
Pont of the U.S.A.. The Kevlar fiber is impreg- 
1 1 0 nated in a thermosettable resin such as a 

phenolic resin. The reinforcing material is re- 
ceived in web form and the pieces illustrated 
in Fig. 1 are cut therefrom. It is a particular 
feature of the present invention that the 
1 15 pieces shown in Fig. 1 can be cut from a 
standard web with relatively little wastage. 

According to a preferred embodiment of the 
present invention the individual pieces of rein- 
forcing material are cut in a generally triangu- 
1 20 lar configuration with one partially curved 

corner indicated by reference numeral 10, one 
right angled corner 1 2 and a third corner 14. 

According to a preferred embodiment of the 
invention (Fig. 2 a multiplicity of individual 
125 pieces of the configuration illustrated in Fig. 1 
are arranged in a circular array about their 
respective corners 14 to form a "flower" and 
are sealed in a central area 1 6 as by a heat 
sealing press for maintaining the relative ori- 
1 30 entation of the various pieces in the flower. It 
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is appreciated that the individual pieces of 
materia! are arranged in a partially overlap- 
ping arrangement such that the exposed por- 
, tion of each piece defines a "petal" extending 
5 radially outward from the center of the flower. 

The amount of overlap and the number of 
a layers of materia! at any given location on the 
surface of the flower is determined for a given 
configuration of the material piece by the 
10 number. of pieces that are incorporated into 
the flower. Thus a desired number of thick- 
nesses in a given helmet can be realized by 
suitably choosing the number of pieces incor- 
porated into the flower and thus the extent of 
1 5 their overlap. Also a plurality of flowers may 
be incorporated in a single helmet. 

It is appreciated that although a particular 
configuration of material piece and a particu- 
lar number of material pieces are shown in 
20 the drawings, the invention is not necessarily 
limited to such a configuration or number of 
pieces. Instead any suitable configuration and 
number of pieces may be employed. 
The flower can be formed and sealed manu- 
25 ally, or alternatively by semi-automatic or fully 
automatic machinery which may incorporate a 
jig for determining the placement of the indi- 
vidual material pieces as well as heat and 
pressure sealing apparatus. 
30 Once the flower has been made it may be 
inserted into a female mold having the gen- 
eral configuration of a helmet to be produced. 
Fig. 3 illustrates the flower of Fig. 2 formed 
into the general shape of a helmet having 
35 protruding ear portions, it being appreciated 
that any suitable helmet shaped mold may be 
used. After one or more flowers have been 
inserted into such a mold, a male mold ele- 
ment is inserted on the opposite side of the 
40 flowers and suitable heat and pressure are 
provided under predetermined conditions for 
setting the binding resin and forming a helmet 
of desired shape as dictated by the mold. 
Once the precursor of the helmet has been 
45 removed from the mold, the peripheral edges 
of the precursor are trimmed to provide a 
peripheral edge of uniform thickness. It is a 
particular feature of the invention that at this 
stage non vulcanized rubber or another ma- 
50 terial having similar characteristics is placed 
along the peripheral edge of the helmet pre- 
cursor which is then placed in a mold. Suit- 
able heat and pressure are then applied under 
predetermined conditions to cause the rubber 
55 or similar material to set and provide a 

molded-in-piace rim bonded to the remainder 
of the helmet. 

A completed helmet is illustrated in Fig. 4, 
in sectional illustration. !n the illustrated em- 
60 bodiment in which three flowers of the type 
illustrated in Fig. 2 are employed, the helmet 
is formed of a total of 22 layers of reinforcing 
fabric and is formed with a molded-in-place 
rim 20 as described hereinabove. 
55 it will be appreciated by persons skilled in 



the art that the invention is not limited to 
what has been particularly shown and de- 
scribed hereinabove. Rather the scope of the 
present invention is defined only by the claims 
70 which follow: 

CLAIMS 

1 . A protective helmet comprising: 

a multiplicity of partially overlapping layers 
75 of reinforcing material arranged about a center 
and molded into a helmet configuration. 

2. A protective helmet according to claim 
1 and wherein each of said layers comprises a 
generally triangularly shaped piece of reinforc- 

80 ing material. 

3. A protective helmet according to claim 
1 and wherein said multiplicity of partially 
overlapping layers defines a flower configura- 
tion of radially extending petals of reinforcing 

85 material. 

4. A protective helmet according to any of 
the preceding claims and wherein said layers 
of reinforcing materia! are joined adjacent 
their center. 

90 5. A protective helmet according to any of 
the preceding claims and wherein said over- 
lapping layers are partially offset from each 
other by a uniform angle. 

6. A protective helmet according to any of 
95 the preceding claims and wherein at least 

three layers of reinforcing material overlap at 
every location therealong. 

7. A protective helmet according to any of 
the preceding claims and also comprising a 

1 00 moided-in-place rim formed of a thermosetting 
material. 

8. A protective helmet according to any of 
the preceding claims and comprising a plural- 
ity of flower configurations according to claim 

105 3. 

9. A protective helmet according to any of 
the preceding claims and wherein said rein- 
forcing material contains thermosetting resin. 

TO. A method for producing a protective 
110 helmet comprising the steps of: 

providing a multiplicity of pieces of reinforc- 
ing material; 

arranging the pieces of reinforcing material 
about a center in partially overlapping ar- 
1 1 5 rangement; 

sealing the pieces together adjacent said 
center to maintain their relative arrangement; 

forming the sealed pieces into a helmet 
configuration in a helmet shaped mold; and 
1 20 trimming the peripheral edge of the sealed 
pieces to define helmet edge. 

11. A method according to claim 1 0 and 
also comprising the steps of: 

providing an edging of a thermosetting ma- 
1 25 terial at said peripheral edge; and 

causing setting of said thermosetting ma- 
terial to provide a moided-in-place edge for 
said helmet. 

1 2. A method to either of claims 1 0 and 
1 30 1 1 and wherein said forming step comprises 



the step of applying heat and pressure to the 
sealed pieces. 

1 3. A method according to any of claims 
10-12 and wherein said pieces of reinforcing 

5 material comprise woven fibers and a thermo- 
settable resin. 

1 4. A method according to any of claims 
10-13 and wherein said pieces of reinforcing 
material are of generally triangular configura- 

10 tion. 

1 5. A method according to any of claim 

10- 14 and wherein said arranging step in- 
cludes the step of arranging the pieces in a 
configuration of a flower having a plurality of 

1 5 radially extending petals defined by the ex- 
posed portions of said pieces of reinforcing 
material. 

16. A method according to any of claims 

11- 15 and wherein said causing setting step 
20 comprises the step of placing the trimmed 

peripheral edge and thermosetting material 
into an edge mold. 

17. A protective helmet constructed ac- 
cording to any of claims 1-16. 

25 18. A method for producing a protective 
helmet according to any of claims 1-9 includ- 
ing the steps set forth in any of claims 
10-16. 

1 9. An article substantially as shown and 
30 described hereinabove. 

20. An article substantially as shown in 
any of the drawings. 

21. A method substantially as shown and 
described hereinabove. 
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